Due to the frequent use of domestic sewage sludges as organic additives to soils with low humus content, the chemical characteristics of the extractable polymers from composted and uncomposted sludges were described.
Introduction
The use of domestic sewage sludge for agricultural purposes requires that the organic composition of the sludge be characterized first, including the analysis of potentially harmful pollutants [1, 2] . Sewage sludge seems to be an important source of readily biodegradable organic matter [3] , and its favourable effects on the physical properties of soils [4] and its high nitrogen content [5, 6] are generally considered to be sufficient to justify the use of sewage sludge on agricultural soil. On the other hand, the often high proportion of heavy metals and phytotoxic substances, as well as the problems derived from certain microbial species, set an upper limit for the direct use of sludge on land; the first aspect is particularly pronounced in acid soils.
The study of the chemical nature of the extractable polymers from sludges is also important in establishing their potential fertility and their degree of "maturity". In general, the humic acid content is often used to evaluate organic fertilizers, although humic substances do not seem to be present, at least in sensu strictu, in the products derived from urban wastes [7] . The humic acid fractions are usually defined in terms of the procedures used for their extraction (solubility in alkali and insolubility in acid), although the use of such criteria is inadequate for organic material other than soil [8, 9] . For this reason, the organic matter extracted from sludge by the same methods as used for the isolation of humic acids will be referred to in the present paper as the "organic colloidal fraction" (OCF). This sludge fraction is presumably most active in terms of its physico-chemical properties. In addition, during laboratory isolations of soil humus constituents, the sludge OCF's are coextracted together with the humic acids in soils amended with sludge. Consequently, the chemical characterization of such sludge polymer fractions is also useful for predicting the short-term changes in the humic fraction from sludge-amended soils [10] . Differences between the organic matter composition of sludge and humus may be partially due to the reduced period of aerobic evolution of the former; the "sludge humic acids" are frequently compared with the aquatic humic substances [11] . These facts suggest the importance of the oxidative processes in transforming sewage sludge into a material looking more like soil humus. Taking into account the above criteria, the aim of the present study was to examine the presence of humic-type polymer fractions in the composted sludge.
Material and Methods

Sewage Sludge
The sample studied was representative domestic sewage sludge from the treatment station of Camino de la Mufoza, Almeria (Spain). The final product after aerobic and anaerobic treatments was air-dried and ground before analyses.
In the composting experiment the material was incubated for 4 months in a 40-1 polyethylene container in a chamber with a constant temperature (30°C). The humidity was kept at 50% of WHC, and the pile was rotated every week to insure even distribution of the material and the temperature and to increase aeration.
Analytical Methods
The ash content was determined in an electric furnace (12 h at 700°C). After treating the sludge with acid (to remove carbonates), the organic carbon was determined with a Carmhograph-12. Nitrogen was determined with a "Technicon" autoanalyzer, and the cation exchange capacity by using barium acetate (pH=8).
The separation of organic fractions from sludge was carried out as follows. The lipid fraction was extracted in a Soxhlet with petroleum ether (40-70°C) during the course of 70 h. The residual sludge was extracted with 0.1 N NaOH under nitrogen, and the soluble
